Introduction
In the United States, Black children are at increased risk for having an elevated blood lead level compared with White children.1'2 In the National Health and Nutrition Examination Surveys, Black children were found to have significantly higher blood lead levels than Whites, even after controlling for income and urban status.1 '3 Other investigators have reported significant racial differences in blood lead levels among children in New York City and Massachusetts.2'4 However, these studies did not attempt to measure environmental exposures to lead. It therefore remained unknown whether differences in environmental exposures contribute to the racial disparity in children's blood lead levels.
-Methods Secondary analyses of data from a cross-sectional study, which has been described extensively elsewhere, were undertaken for children described by respondents as being either White or Black. 5 Briefly, a random sample survey was used to identify and enroll 205 children, aged 12 to 31 months, who had resided in the same house in Rochester, NY, since at least 6 months of age. Children's blood and multiple measures of household dust, water, soil, and paint were analyzed for lead, and interviews were conducted with family members to ascertain the children's risk factors for having an elevated blood lead level. Enrollment, interviews, and samplingwere -.
conducted between August 29 and November 20, 1993. Blood lead was obtained by venipuncture, and the detection limit for lead was set at 1.0 pLg/dL, with a precision of +0.5 pig/dL. To characterize children's exposure to lead-contaminated house dust ( 
Results
Of the 205 children in the original study, 86 (42%) were Black, 86 (42%) were White, and the remaining 33 (16%) were described by the respondent as Hispanic or Puerto Rican (8%) or of other racial groups, including Asian, American Indian, and not given (8%). The geometric mean blood lead level for Black children was significantly higher than that for White children: 8.8 p.g/dL vs 4.7 ,ug/dL, respectively (P < .001). The socioeconomic status of Black children also was significantly different (Table 1) .
Exposure to lead-contaminated house dust was significantly higher for Black children than for White ones (P = .001) ( Table 2 ). In contrast, water lead levels were higher in White children's homes (P = .029). Soil lead levels were similar for both groups of children, but bare soil was present more often in the yards of White children (P = .073). Paint lead levels were not significantly different between groups, but there was a marginal difference in the condition of painted surfaces by child's race (P = .092). More Black children lived in homes with floors that were in poor condition (P = .002) and had higher dust levels (P = .0001).
Black children were more likely to mouth window sills (P = .004) and to use a bottle (P = .022), whereas White children were more likely to put soil in their mouths (P = .043) and to suck their thumbs or fingers (P = .002). Black children also were more likely to have been observed to eat paint chips. On average, White children were reported to spend 19 hours per week outdoors during the summer months, compared with 16 hours for Black children (P = .227).
A multivariate regression analysis including both Black and White children was developed to identify predictors of children's blood lead levels. This analysis indicated that Black race was the strongest predictor of blood lead ( line. In the present analysis, exterior sources of lead were found to be the major sources of lead for White children, which is consistent with recent data showing that soil abatement is beneficial only for children who are not exposed to higher levels of lead-contaminated dust. 9 In an earlier study of urban children (reported in 1980), soil ingestion was also found to contribute to White children's blood lead but was not a contributor for Black children.10 In the present study, Black children were less likely to ingest soil, but soil nevertheless contributed to their lead intake. Collectively, these data suggest that as lead contamination of house dust falls below a certain threshold, soil becomes a more important source of lead for urban children.
There are several possible reasons for this study's findings of higher levels of lead-contaminated house dust in Black children's homes. Painted surfaces in White children's homes generally had a higher lead content but were in better condition. Similarly, the floor conditions were better in White children's homes. Finally, although the types and frequency of cleaning differed by race, these differences did not alter the results of these analyses. Regardless of the specific reason for the differences in dust lead levels, these data indirectly support interim controls (i.e., temporary measures to reduce potential environmental exposures) as viable approaches to reducing children's exposure to lead.
The racial disparity in blood lead levels may also be explained, in part, by children's mouthing behaviors. White children were more likely to ingest soil and to suck their thumbs or fingers, whereas Black children were more likely to put their mouths on window sills and to use a bottle. Certain risk behaviors differed by children's race, but we were not able to determine whether these behaviors are culturally or environmentally driven. For example, if painted surfaces are in poor condition, paint chips are more likely to be accessible. Likewise, if paint is in poor condition, children may be more inclined to put their mouths on the window sills because lead-based paint is sweet. Nevertheless, with the exception of eating soil and not using a bottle, these behaviors did not appear to contribute to children's blood lead. lead absorption or retention, which could account for some of the racial differences in blood lead.11'12 Finally, there is a lower calcium intake among Black children, which has been shown to be inversely related to blood lead.13"14 There are some limitations of these analyses. First, because we were not able to control for household income, our conclusions are limited to addressing why there is racial disparity in blood lead among urban children. Second, because we did not measure other potential modifiers of lead absorption, such as calcium intake, we were able to identify differences only in environmental exposures and behaviors and not in dietary intake or other biological aspects. Third, there is a delay between children's exposure to their environment and any effect of that exposure on their blood lead levels, and this delay may affect the estimate of this relationship. Finally, even though we used strict eligibility criteria, the cross-sectional design of this study may not adequately estimate prior exposure.
In conclusion, the racial disparity in blood lead levels among urban children appears to be largely due to differences in environmental exposures and housing conditions. Specifically, the homes of Black children had higher levels of leadcontaminated dust and their interior surfaces were in poorer condition. To a lesser extent, mouthing behaviors also appear to contribute to racial differences in blood lead. Although the benefit remains unproven, these data suggest that controlling lead-contaminated house dust and improving the condition of housing will reduce the racial disparity in blood lead. l
